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Methylen-oxindole derivative.! ar,^ 

^"^^^ process for their prepara- 
tion. *^ 



l^e present Invention relates to new 3-„etnyUne-a-o,in.ole 
d nvat ves. to a process Tor tneir preparation, to p.arn,a- 
ceutlcal compositions containing then, and to their use as 
therapeutic agents. 

The present invention provides compounds having the foUowlng 
general formula (I) - ' -^-lowing 




(I) 



wherein 

R 

R is a group — CH» ^"^'Jv^ ^ 



^^^^^^^^ 



0 



in which 



IS hydrogen, hydroxy. C,-C, .l,<oxy. c,-c, alKanoyloxy. 
«rboxy. nitro or NHS^, wherein is hydrogen or c -c 

alkyl; 16 

Rg.ls hydrogen, c^-Cg alkyl or halogen; and 
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Rg Is hydrogen or C^-C^ alkyl;. 
n is zero, 1 or 2; 

is hydrogen. C^-Cg alkyl or C^-Cg alkanoyl ; 
Rj is hydrogen. C^-Cg. alkyl, halogen, cyano. carboxyl , nitro 

or -NHR^ in which R^ is as defined above; 
R3 is hydrogen, C^-Cg alkyl or C^-Cg alkanoyl; and 
the pharmaceutically acceptable salts thereof; and wherein, 
when, at the same time, R^ is hydrogen, C^-Cg alkyl. halogen 
or cyano and R^ is hydrogen, R^ and n being as defined above, 
then at, least one of R^. and Rg is other than hydrogen. 
In the compounds of the present invention each of the substi- 
tuents R, -OR^. and R^ may be independently on either of the 
benzene or pyrrole moiety of the condensed Indole ring system. 
The invention includes within its scope air the possible iso- 
15. mers, stereoisomers, in particular Z and E isomers and their 
mixtures, and the metabolites and the metabolic precursors or 
bio-precursors (otherwise known as pro-drugs) of the compounds 
of formula (1) . 

The substituent R is preferably linked to position 2 or 3 of 
the indole ring, in particular to position 3. 
When n is 2, each of the -OR^ groups may be the same or dif- 
ferent. . . 

A. substituent -OR^ is preferably linked to position 4.5,6 
or 7, in particular to position S or 7. 

The substituent R^ is preferably oa- the benzene ring moiety. 



20 
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in particular Unked to position 5. 

Of course only one or the substituents R np . 

in particular to position s; 

When 1, ^ 

■ When » 13 car.oxyl nit " 

"Hlch P, IS as defined aPove the p T °"" ''^"^^ 

- =-er than car.o,., nltro or 

The alkyl- groups, and the alkvi ««« ! 

- --c.d or strai.:xr :i:vr.rr: 

is preferably a C -C alkvl... ' ^ V^6 ^^'^yl group 

r ^ v=e --on .roj,: c 

alkanoyl group, m particular acetyl oro„, , ^ ' 

A h»in-._ , ""lyi, propionyl or butyrvl 

Halogen IS. preferably, chlorine. Proline or fluorine ' 
particular bromine. "uprlne, in 

->ar.aceutloally acceptable salts of the compounds of the i 
vent on include acid addition salts, with inorganic eg 
nitric, hydrochloric, hydrobromic. sulphuric Zlll . 
P-phorlc acids. or organic, e.g. ac.L.t ^ 

=Uc, lactic, oxalic, malonlc. „alic. malelc tart, 
benzoic, cinnamlc, „.nd.li= and sail yUo ^Jd 

.norganlc. .-.g. a.ali.etal. espl=.:rr: ^ 
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tasslu., ba„s or .l.uine-.arth ™etal, especially calcium 
=r magnesium, bases, or with organic bases, e.g. aiXyiamines. 
preferably t ri ethyl -amine . 

As stated above the present invention also includes within 
..Its scope, phannaceutically acceptable bio-precursors (other- 
Wise known as pro-drugs) of the compounds of formula (I) 
I.e. compounds which have a different formula to formula '(1) 
above but Which nevertheless upon administration to a human 
being are converted, directly or indirectly in vivo into a 
compound of formula (I).. Preferred compounds of the inven- 
tion are the compounds of formula (I), wherein 
R is as defined above, is hydroxy, 
amino, nitro or carboxy and and R^ are hydrogen; 
is hydrogen or C^-Cg alkyl; " 
15 n is zero or l; • 

is hydrogen, carboxy, amino or nitro; 

R3 is hydrogen: and the pharmaceutically acceptable salts 
thereof. 

More preferred compounds of the invention are the compounds 
20 of formula (I) in which 

R is as defined above, r^ is hydroxy, amino or carboxy; and R 
and Rg are hydrogen; n is 0 or 1; r^ is hydrogen; R, is ' 
hydrogen, amino or carboxy; R^ is hydrogen; and the pharma- 
ceutically acceptable salts thereof. 



25 



Examples of specific compounds of the invention are the fol- 
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lowing compounds which, when appropriate, ™ay be either 2- 
or ,E.dlastereo„ers or 2.E-„ixtures of said dUstereo^ers : 

5-hydroxy-3. [( 3 . -indolyl ,„ethyleneI-j.oxlndoXe • 
3- [( 5 . -carboxy-3 ■ -Indolyl )™e thylene] -2-oxlndole • 
3- C( 5 ■ -amlno-3 '-indolyl )methyleneJ-2-oxlnd61. • 
5-carboxy-3- [( 3 ■ -mdolyl )„e thylen.: -2-oxlndol^ • 
5-amlno-3- 1( 3 • -indolyl )"..thyl.neJ-2-oxlndole • ' 
5-hydroxy-3- C( 5 • -hydrcxy-3 • -Indclyx ).e thyXen:, .,.„indoXe , 

3- [( S . 7 -dlhydroxy-3 • -Ihdolyl )n,ethyl.„e] -a-oxlndole • 
S-a.lno-3- C( 5 ■ -hydroxy-3 ■ -Indolyl )n,ethylene]-2-oxindole • 
S-hydroxy-3- C( S ■ -™ino-3 • -Indolyl )™e thylen.] -2-oxlndcl, " 

S-carhoxy-3-(s.-hydr,xy-..-indolyl,„ethyl.„.I.a.oxi„do;e; 
-hydroxy-3- C( S ■ -carbcxy-3. -indolyl )»,ethylen.] -a-cxlndole • 

s-a.i„o.3-C,7..hydroxy-3.-i„d,iyi,„ethyl.ne]-j-oxindol.. ' 
S-carboxy-3- [( , • -hydroxy-3 • -indolyl .^ethylen.J -a-oxlndoie • 
and.. If the case, the phar^aceutlcally acceptable salts there 

The compounds of the Invention, and the phar,.ceutl=ally ac 
Ihg the .condensation of an aldehyde of formula (II) 
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Rj. Rj. R3 and n are as defined above, with a compound cf 
formula (III) 




(III) 



wherein 
R 



4. Rg and Rg are as defined above; and, if desired, convert- 
ing a compound of formula (I) into another compound of formu- 
la (I), and/or, if desired, converting a compound of formula 
(I) into a pharmaceutically acceptable salt thereof, and/or, 
if desired, converting a salt into a free compound, and/or, 'if 
desired, separating a mixture of isomers of a compound of for- 
mula (I) into the single isomers. Each of the substituents R , 
-CF.^ and -CHO m a compound of formula (II) may be in- 

dependently on either of the benzene or pyrrole moiety of the 
15 indole ring. 

The reaction of a compound of formula (II) with a compound of 
formula (III) is an analogy process which can be carried out 
according to known methods, as herebelow described; prefer- 
ably in the presence of a basic catalyst, e.g. pyridine, pi- 
20 peridirie, dime thy 1 amine . or a suitable alkali metal hydroxide 
or alkoxide. 

For example the reaction of a compound of formula (II) with 
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a compound of formula (III) may be carried out under the con- 
ditions of the Knoevenagel reactions as. described e.g. by c 
Jones in Organic Reactions 15. a04 (igsT). Suitable catalyst 
are organic bases such as pyridine, piperidine or diethylamine 
The condensation may.be performed in an inert organic solvent 
..g. pyridine, ethanol. methanol, benzene or dloxane at tem- 
peratures-ranging from about. O'C to about lOO'C 
Preferably the reaction is carried out in warm'ethanol solu- 
tion in the presence of piperidine catalyst 
10 A compound of formula (I, ca^'be converted into another com- ' 
pound Of formula (I, according to known methods. For example 
the de-etherlficatloh of a compound of formul..(:,. wherein 
one or mo.e substltuents are C^-c^ al^l. so as to obtain 
a compound of formula (I, wherein one or more R, substltuents 
are hydrogen may be performed by well taown methods In organic 
Chemistry. In the case of a phenolic methyl ether the cleavage 
can. be carried out for example with boron tribromlde as des- ' 
-ribed by J.F.N. McOmie in Tetrahedron 2JB9 (1968) It is 
advisable to use about 1 mole of boron trlbromld. for each 
=0 ether group together with an extra mol of reagent for each 
group containing a potentially basic nitrogen or oxygen. The 
reaction may be performed in an Inert organic solvent such- as 
methylene chloride, pentane or benzene under an inert, e.g 
nitrogen, atmosphere at temperatures ranging from about -78.C 
25 to about room" temperature. 
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ponding compound of formula (I) wherein on- « 

wnerem one or more of -or anr»/«^ 

w h , „«„v. aer.vat.ve or . suUaMe car.oxyUc a=... 
such as an anhydride or haUde. In the presence of a basic 
ag.nt, at temperatures ranging fro™ about p-c to about SO-c 
rer.rabiy the aoyiation is carried out b. reaction with the 
-spective anhydride in the presence or an organic base, slh 
10 as pyridine. ' ^ • 

The optional salification of a compound of fom^u (:, as well 
as the conversion of a salt lnf„ ,k , 

nar=.,~ , compound and the se- 

paration Of a mixture of isomers into the single isomers may - 
be carried out by conventional methods. 
IS For example the separation of a mixture of geometric isomers. 
e.g.^,_and tra£--is=mers . may be carried out by fractional 
=.ystalu.ation from a suitable solvent ,r by chromatography 
-her column chromatography or high pressure li,uid chromato- 



20 



The compounds of formula (II, maybe obtained according to 
known methods from compounds of formula (IV) 



3/01 IK ' 

• - 9 -. 

For exanple the 3-for>,vU„d„ie derivatives of f , 
can be obtained fro. a compound (IV, 1 1 ° °- 
".ethylfornanilide and Phosphorou o Jome T*' 
the well .„o«n Vil=„eyer-Haa=. method r£o" r J " ' 
acKson et al. , a.;..chem.So=. 1981 103 " AT Th 
for^andole derivatives are obtai;;;r;het^;e 3 n ' • 
occupied. '^"^ 3 -position is 

ae compounds of formula liii, and (iv, are know. 
-^™no™.„ethods fro. .no™ . cim^o" d^"" « ^ ^ 

. -n«~i„i :ctivi~ — 

treatment of cancer and other " '^"^ 

conditions, such as ' to Tl^ibit the f", "'"^"""^-^ 
atheromatous Plague in n,,^, -ievelopment of the 

X^ical thera^uttiiririt '^^^ t^he^Utt 
are reocclusion following coronary an,iopirsty 2l in 
decrease of coronary artery diseTse 
Recent studies on the molecular basis of 
transformation have identified a familv o, ""Pl^tic 
oncogenes, whose aberrant e^cpressiofcaus L""! 
ror example, the rna tumor viruses possess suri' 
=eguence whose expression determines ne4 "stTc co „ 
infected cells. Several of rv.., ™°^tic conversion of 

such as ^^^--r^^:;::^ p-ems. 

display protein tyrosine Kinlse activity tat"""'?' 

t^^x^:^:;Trty;o's•"^ ^r-^^ ^-^^^^ 

the receptors for PDGF. ESP, ^-r^ and " ' " 
tyrosine kinase activity. '^^^Pl*!' 
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Binding of the growth factor |gf) activates the receptor 
tyrosine kinase to undergo autophosphorylation and to 
Phosphorylate closely adjacent molecules on tyrosine 
Therefore, it is thought that the phosphorylation of Lhese 
tyrosine kinase receptors plays an important role in signal 
transduction and that the principal function of tyrosine 
kinase activity in normal cells is to regulate cell growth 
Perturbation of this activity by oncogenic tyrosine kinases 
that are either overproduced and/or display altered substrate 
specificity may cause loss of growth control and/or 
neoplastic transformation. Accordingly, a specific inhibitor 
of tyrosine kinases can be useful in investigating- the 
mechanism of carcinogenesis, cell proliferation and 
differentiations and it can be effective in prevention and 
chemotherapy of cancer and in other pathological 
proliferative conditions. 

The tyrosine specific protein kinase activity of these 
compounds is shown by the in vitro tests described herebelow. 
v-abl ki naise purification 

The enzyme used in the Abelson tyrosine kinase p95 which 

was produced and isolated as follows: 1 Liter cultures of HB- 
130 cells in LB medium, supplemented with ampicillin, were 
grown at 30-c as described by Wang et al. in J.Biol.Chem. 260, 
64 (1985). The_e.xpression of v-abl protein was induced by 
shifting the temperature to 42-C for 3-4 h.. The bacterial 
cells were collected on ice, centrifuged and frozen in liquid 
nitrogen. The cell pellet was lysed as described by Ferguson 
et al. in J.Biol.Chem. 260, 3652 (1985) and in Biochem.J. 
252, 321 (1989). Briefly, bacterial proteins were removed by 
differential solubilization with sodium deoxycholate , Nad 
and P-octylglucopyranoside in different steps. Insoluble v- 
abl protein was solubilized with 2M.KSCN and dialyzed against 
100 volumes of 50 mM Tris-HCl, pH 7;5, ImM EDTA and 0.1 mM 
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30 



- LX - 

dithiothreitol (buffer M. The soluble proteins were 
separated by chroniatography on a prepacked Mono-o anion 
exchange col«„,„ in a f.p.i.c. system. The v-abi activity was 

eluted with a linear KCl gradient (0-1 H buffer A). ActWe 

fractions were pooled, made 50% in glycerol and stored in 

small. alic[upts at -20*C. 

Myelin Basic Proteins r>"' Phorvl.H 

The in vitro test with Myelin Basic Protein as substrate was 
carried out as follows: Protein Phosphorylation was performed 
by incubating 40 ng of purified v-abl kinase, 1.5 uci [y-"p, 
ATP. 10 MM cold ATP, 56 pM myelin basic protein in 50 ul of 
Xris-HCl 25 mM, pH 8.0, containing „gci, lo ™, dithiothrei- 
tol 0 1 mM (kinase buffer) at 22'C. The reaction was stopped 
by addition of equal volumes of 2-fold concentriteB Laemmli 

6«r™""" """" "0, 

680 (1970) . samples were boiled again for 3 ni„ ^ separl^Id 

in SDS-PAGE (15% acryl«„ide,. Gels were dried and e^sed to 
autoradiographic films for 15-30 min at -70.C. Bands were 
located by autoradiography, excised from gel and counted in 
a liquid scintillation counter. 
Autbphosphorvlai-lon assay 

For the autophosphorylation assay the v-abl kinase was 
xrranunoprecipitated with antiphosphotyrosine antibodies and 
the resulting immunocomplex analyzed in 50 ^il of kinase 
buffer m the presence of 10 ATP and 10 ^ci ir-"P)-ATP 
^^M'?.''°" »^°PP«d after 15 min at roo. temperature 
with boiling Laenonli buffer. Samples were boiled again for 3 
min and separated in SDS-PAGE C8% acrylamide). Gels were 
dried and e^sed to autoradiographic f iLns for up to 3 h at 
-70-c. Bands were located by autoradiography, excised and 
counted as above. 
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In table I and II a representative compound of this invention 
is compared with the corresponding non hydroxylated analog 
which is encompassed by the general formula of patent 
application W09 1/13 055. The comparison shows that the 
introduction of an hydroxyl group, while increasing only 
slightly the potency toward exogenous substrates 
significantly enhances the inhibitory activity on the 
autoirtipsphorylation . 

Table I. Myelin Basic Protein phosphorylation assay. 



10 



IC^„(uM) 
0.4 



5-hydroxy-3-[ ( 3' -indolyl)methylen]-2-oxindole 
3-[ ( 3' -indolyl)methylen]-2-oxindole 



0.6 



Table II. Autophosphorylation assay. 
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5-hydroxy-3-I ( 3 ' -indolyl)methylen]-^2-oxindole 
3-[ { 3 ' -indolyl)methylen]-2-oxindole 



0.4 
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• ^" of their high .actlvltv ann i . 

fi -activity and low toxicity, the 

" -PP^xi^ate acute toxicity (I^ , 

-e. 3.„.ae a,^.„,3trat.on or .„c„„.„, . ^ 

"■easured on the seventh day after th. ► 

,„ , »tter the treatment was fouid 

to be negligible. - 

cable s ^" the ror» or 

tablets, capsules, sugar or ril™-coat,d tablets Uould 
solutions or suspensions; rectally i„ 

Posltorles; parent.rally . / ' ' °' 

eraiiy, e.g. Intramiseularly, or by 

Th. dosage depend, on the age. weight, conditions ,r the 
patient and administration route; ror ,e We. the l:.' 
adopted ror oral administration to adult human, may rZ " 
rom about 10 to abo.t ISO-.OO mg per dose, rr m TtoT 
s^daay. or course, these dosage r.gim.n. may be ad- 
Z : -erapeutlc responl. 

T nventlon includes Pharmaceutical compositions com- 
prising a compound or rormula <I, or a pha^aceutlcally 
acceptable salt thereor In association «t. . p..™.' . 
-a . acceptable e„lpi.nt <whlch can be . carrier or 
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Object of the present invention is also the use of a 
compound of formula (I), as defined above, or a pharma-- 
ceutically acceptable salt thereof, for the manufacture 
of a medicament for use as tyrosine kinase inhibitor, m 
particular as anti-cancer and anti-proliferative agent. 
The pharmaceutical compositions containing the compounds 
of the invention are usually prepared following conven- 
tional methods and are administered in a pharmaceutical- 
iy suitable form. 

For exa:„ple. the solid oral forms may contain, together 
With the active compound, diluents, e.g.. lactose, dex- 
trose, saccharose, cellulose, corn starch or potato 
starch; lubricants, e.g. silica, talc, stearic acid, 
magnesium or calcium stearate. and/or polyethylene glyc- 
ols; binding agents, e.g. starches, arable gums, gelatin, 
methylcellulose. carboxymethylcellulose or polyvinyl pyr- 
rolidone; disaggregating agents, e.g. a starch, alginic 
acid, alginates or sodium starch glycolate. effervescing 
mixtures; dye stuffs; sweeteners; wetting agents, such as 
lecithin, polysorbates. laurylsulphates; and. in general, 
non- toxic and pharmacologically inactive substances used' 
in pharmaceutical formulations. Said pharmaceutical pre- 
parations may be manufactured in known manner, for exople. 
by means of mixing, granulating, tabletting, sugar-coat- 
25 ing or film-coating processes. 
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Ih. liquid dispersion for oral atolnistratibn n,ay be. 
e.g.. syrups, emulsions and suspensions. 
The syrup may contain as carrier, for example, sacchar- 
ose or saccharose with glycerin, and/or mannltol and/or 

5 sorbitol. 

The suspensions and the emulsions may contain as carrier 
for example, a natural gum. agar, sodium alginate, pectin.' 
methylcellulose. carboxymethylcellulose or polyvinyl al- 

cohol. 

10 ine suspensions or solutions for intramuscular injectlc« 
nay contain, together with the active compound, a pnar- 
.raceutlcally acceptable carrier, e.g. sterile water 
■ Olive Oil. ethyl ole.te. glycols, e.g. propylene glycol, 
and, if desired, a suitable amount of lldocalne hydro- 
, 15 chloride. 

The solutions for intravenous Injections or infusion may 
contain as carrier, for example, sterile water or pre- " 
ferably. they may be in the form of sterile, aqueous, 
isotonic saline solutions. 

The suppositories may contain,, together with the active 
compound, a pharmaceutical ly acceptable carrier, e.g. 
cocoa-butter, polyethylene glycol, a polyoxyethylene ' 
sorbitan fatty acid ester surfactant or lecithin. 
Compositions for topical application, e.g. creams, lo- 
tions, or pastes, can be prepared by admixing the 'active 
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Ingredient with a conventional 

v-onventionai oleagmous or eraulsifyin 

excipient. 

A further object of the present invention is a combined 
method Of treatment of cancer in mainmals. including 
humans, in need of such treatment, said method compris- 
ing administering 

1) a compound of formula (I).. or a pharmaceutical ly ac- 
ceptable salt thereof, and 

2) an additional antitumor agent, in amounts and close 
enough together in time sufficient to produce a the- . 
rapeutically useful effect. 

Object of the present invention is also to provide pro- 
diicts containing, a compound of formula (I), or a pharma- 
ceutically acceptable salt, and an additional antitumor' 
agent as a combined preparation for simultaneous, separ- 
ate or sequential use in anti-cancer therapy. 
The term "antitumor agent" is meant to comprise both a • 
Single antitumor drug and "cocktails" i.e. a mixture of 
such drugs, according to the clinical practice. 
Antitmor agents that can be formulated with a compound 
Of the invention or. alternatively, can be administered 
m a combined method of treatment, are e.g. doxorubicin, 
daunomycin. eplrublcln. idarubicln. etoposlde. flucro- ' 
uracil, mephalan. cyclophosphamide, bleomycin, vlnblas- 
tm and mitomycin or a mixture of two or more thereof. 
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The compounds of the invention can therefore be used in a 
treatment to ameliorate a cancer. They may be -administered 
to a patient suffering from a cancer treatable with an 
5 antitumor agent, for example an anthracycline glycoside such 
as doxorubicin, daunomycin, epirubicin or idarubicin as 
mentioned above, together with the antiproliferative agent . 
A compound of the invention and an antitumor agent such as 
an anthracycline glycoside can be administered to improve the 
10 condition . of a patient having a leukaemia such as 
myelpblastic leukaemia, lymphoma, sarcoma, neuroblastoma, 
Wilm's tumor or malignant neoplasm of the bladder, breast, 
lung or thyroid. 

The following examples illustrate but do not limit the 
15 invention. 
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Example 1 

5-Hydroxv-3 -C(3'-indolvl)methvlene1-2-oxindole 
[1. -R as defined, n = .0. ' ^3 = ^ = ^ » H. R^ .= 5-OH] 

A solution of 3-indolecarboxaldehyde (145 mg. 1 ramol), 5- 
5 hydrbxy-2-oxindole (149 mg. 1 mmol) and piperidine (50. mg. 
0.7 mmol) in absolute ethanol (10 ml) is heated for 3 h at 
60«C under nitrogen. Then the reaction mixture is chilled knd 
evaporated under vacuum to dryness. The residue is submitted 
to column chromatography over silica gel using methylene- 
chloride/ethanol 4 % as eluant. Pure title compound is so ob- 
tained in 60 % yield (166 mg). - Alternatively, the reaction 
mixture is concentrated under vacuum and then chilled to 0- 
5»C, the precipitate filtered, the residue wa^ed with ice- 
cooled ethanol and finally dried under vacuum. Compounds of 
higher purity are obtained by further crystallization from 
ethanol. 

^n^lsVs ^^''"i''": C 73.89 H 4,38 N 10.14 
found: c 73.51 H 4.21 N 9.92 

MS m/z: 276 
20 IR cm~^ (KBr): 3600-2500 (NH. OH), 1650 (CO), 

1600, 1580, 1530, 1480 (C«C) 

m.p. 293«C (dec). 

According to the above described procedure, the following 
compomids cain be prepared: 

25 5-carboxy-3-C(3'-indolyl)methyleneJ-2-oxlndole; 
5-afflino-3- C3 • -indolyl )methyleneJ-2-oxindole ; 
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5-hydroxy-3- L( 5 'hydroxy-a .-in^olyl )methyl.n.] -j.cxindole ; 
MS m/z: . 282 

IR cm'^ (KBr): 3600-2600 (NH, OH). 1555 (CO), 

1505, 1585. 1535 (C«C) 
5 5-hydroxy-3. C( 7 • .hydroxy.3 • -indolyl )me thylene] .2-oxindole ; 
3- [{ 5 ',7 . -dihydroxy.3 • -indolyl )methylene3 -2-oxlndole ; ' 
S-amino-3- C( 5 • .hydroxy.3 • .indolyl )i«e thylene] -2.oxindole • ' 
5-hydroxy.3- C( 5 • -an,lno-3 • .indolyl )me thylene] .2-oxindole ' 

5-carboxy.3-C(5.-hydroxy.3'.indolyl)„,ethylene]-2-oxindoie. 
5.hydroxy.^. a 5 • .carboxy-3 • -indolyl )me thylene] -2.oxindole ' 
5-amino-3- [( 7 • -hydroxy.3 • -indolyl )methylene] .2.oxindole • 

5.carboxy.3-C(7..hydroxy.3..indolyl)„ethylene].2.oxindole; ■ 
&^thoxy-3-/( 5 ' Hnethoxy.3 ' .indolyl)H«thylens7-2-oxindole : 
5-acetoxy.3./?'5 ' -acetoxy-3' .Ixidolyl )methylene7-2HSxindolc ' 
3- [( 5 • -carboxy-3 • -indolyl )nethylenej -2-oxindole 
^18"l2''2°3 '^tiui^ss: C 71.04; H 3.98; N 9.2i 

found: C 70.83; H 4.6; N a. 85 
MS m/z : 304; 

m.p. > 330«dec. 
20 IR cm-^ (KBr): 3600-3000 (NH) . 3000-2100 (OH) . 

1710 (CO). 1640. 1620. 1600, 1550 (aron) • 
3- [( 5 • -ainino-3 • -Indolyl )ine thylenej .2-oxindole . 
^17"l3''3° ''««»"i»^s : C 74.14; H 4.71; N 15.26 
found ; c 73.88; H 4.51; N 14.91 
25 MS m/z 275; 

m.p. 250"dec. 

IR cm'"- (KBr) : 3300. 2380 (NH) . 1670 (CO). 1600. 1510 (C=C); 
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3-C(5'-nitro-3'-indolyl)methyl n3-2-oxindole, 
^17*^11 ''6<5"l'*es : C 66.88; H 3.63; N 13.76 

found : C. 66.58; H 3.74; N 13.64 

MS m/z 305; 
5 m.p. >350"»C 

IR cm"^ (KBr): 3350, 3230 (NH). 1680 (CO), 1620. 1605, 

1580 (C=C), 1530, 1340 (NO^); 
3- C( 1 ' -me thyl-3 • -indolyl )niethylen3 -2-oxindole , 
.^18"l4''2° : C 78.81; H 5.14; N 10.21 

10 found : C 78.42; H 5.17; N 10.00 

MS m/z 274 
m.p. 230'C (dec.) 

IR cm~^ (KBr) : 3300-2000 (NH) , 1680 (CO), 1610, 1600, 

1570, 1500 (CeC); 
15 3-C(3'-indolyl)methylen3-l-inethyl-2-oxlndole, 
Cj^gH^^NgO requires : C 78.81; H 5.14; N 10.21 
found : C 78.61; H 5.16; N 10.23 

MS m/z 274 
m.p. 274«C 

20 IR cm"^ (KBr) : 3220 (NH) , 1675 (CO), 1605, 1500. 1490 (CaC) 



wo 93/01182 



- 21 - 



PCT/EP92/01569 



Example 2 

5-Hydrexy-3- C( 5 ' -hydroxy-3 ' .jndolyl )methylena-2.o>tndQle 
Cl. « as defined, n = 1 , « « » . H, R,^=5-0Hl 

The starting material for this de-etherif ication example is 
.5 5-me thoxy-S- Z{ 5 • -me thoxy.3 • -indolyl )methylenel -2-oxindole . 
Which can be obtained according to the procedure described 
In Example !• 

To a stirred solution of 5.methoxy-3- Q 5- -methoxy-S- -indolyl ) 
methylene] -2-oxindole (310 mg. 1 mmol) in anhydrous dichloro- 
10 methane (10 ml) is added at -78-C under nitrogen, over a pe- 
riod of 10 mm. a 1.0 M solution of boron tribromlde in dl- 
chloromethane (3 ml,. 3 mmol). The resulting mixture is stir- 
red for another 1 h at -78-C and then allowed to warm to room 
temperature. After stirring for 1.5 h at 20-25-C the mixture 
15 is cooled to -10-C and then quenched by the dropwiae addition 
of. water (10 ml) over a lO-min period. After addition of 
ethylacetate the organic layer is separated, washed with 
water, dried with Na^SO^ and evaporated under vacuum to dry- 
ness. The residue is. crystallized from ethanol thus giving 
20 1:3 mg of pure title compound (yield 70 %). 

^17"l2V3 ^'^"i'-es: C 72.33 4.29 N 6.38 

found: C 72.11 H 4.07 N 6.29 

MS m/z : 282 

IR cm"^ (KBr): 3600-2600 (NH, OH), 1655 (CO), 

25 1605, 1585. 1535 (C«C) 

According to the above described procedure and starting from 
the corresponding nethylether, the hydroxyl compounds men- 
tioned in Example 1 can be obtained. 
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Example 3 



5-Ace toxy-3- [( 5 ' -ace toxy-3 ' -Indol vl )me thvlene-j ^ nH^i ^ 

Cl. R as defined, n = 1. R^. = Ac. R^ = S-OAc. R2'R3=R5=Rg=H: 
The starting material for this acylation example is 5-hydroxy- 
3-C(5'-hydroxy.3'-indolyl)methylene:i-2-oxindole,- which may be 
Obtained according to the procedure described in Examples 1 



and 2. 



To a cooled solution of 5-hydroxy-3- C(j;-hydroxy-3' -indolyl ) 
methylene: -2-oxindole (282 mg, .1 mmol) in dry pyridine (0.5 
ml) is added acetic anhydride (306 mg. 3 mmol) and the mix- 
ture maintained at 0-5«C overnight. Thereupon the mixture 
concentrated under vacuum, the residue dissolved in dichloro- 
methane. the organic layer washed with water and then evapor- 
ated under reduced pressure. The crude product is crystallized 
from chloroform/methanol to yield pure title compound in B0% 
yield (301 mg) . 

'^2l"l6V5 I'equires: C (57.02 H 4.29 N 7.44 
found: C 65.91 H 4.05 N 7.29 

MS m/z: ' 375 

20 IR cm"^ (KBr): 3600-3200 (NH) , 1750 (CH^COO), 

1650 (CONH), 1600, 1580. 1530 (CC) 
According to the above described procedure, the hydroxyl com- 
pounds obtained In -Example 1 and 2 can be transformed into 
the corresponding C^-Cg alkanpyloxy derivatives. 
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Example 4 

5-Nltro-3-lndolealdehv de 
ClI, n. = 0, = S-NOg. « Hj 

A mixture Of N-methylformanlUde "(176 mg. 1.3 mmol) and phos- 
Phorous oxychlorlde (199 mg. 1.3 mmol) is stirred for 15 min 
at 20-250C under nitrogen, then a solution of S-nltroindole 
(16^ mg. 1 mmol) in 1 . 2-dichloroethane (5 ml) is added and 
the mixture heated to reflux for 3 h. After cooling the mix- 
ture is poured onto iced water, the precipitate filtered off 
and washed with water.. Thereupon the residue is chromato- 
graphed over silica gel using benzene/ethyl acetate aseluant 
Thus pure title compound is obtained in . 80 % yield (152 mg). 
SV2°3 C 56.85 H 3.18 N 14.73 

found: c 56.79 H 3.01 N 14.51 

15 MS m/z: . ^gg * 

IR crr,-^ (KBr): 3140, 3090 (NH). 1650 (CO). 1511, 

1345 (NO^) 

These nitro-intermediates besides leading to final products 
Of forn,ula (I) with R^. NO^ give also rise to final proudcts 
With R 2 = NHg Obtainable from the. former by reduction. 
By proceding analogously, the foUowing protected interme- 
diates can be prepared, which after deprotection at a suit- 
able stage Of the synthesis give also rise to final product 
of formula (I) with free carboxyl (R^. COOH) and free hydr- 
oxyl (R^a OH) respectively: 
3-cartxinethoxy-3-indolealdehyde; and. 
3-methoxy-3-indolealdehyde . 
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Example 5 

Tablets each weighing 0.150 g and containing 25 mg of the 
active substance, can be manufactured as follows: 
composition (for 10,000 tablets): 

5 5-Hydroxy-3-C(3*-indolyl)methylene]- 
2-oxindole 

250 g 

Lactose 

800 g 

Corn starch 

415 g 

Talc powder 

30 g 

10 Magnesium stearate 

5 g 

The 5-^vdroxy-3-/(3'-indolyl)methylene7-2-oxlndole, the lactose 
and half the com starch are mixed; the mixture is then, forc- 
ed through a sieve of 0.5 mm mesh size. 

Corn starch. (10 g) is suspended in warm water (90 ml) and the 
15 resulting paste is used to granulate the powder. The granul- 
ate is dried, comminuted on a sieve of 1.4 mm mesh size, then 
the remaining quantity of starch, talc and magnesium stearate 
are added, . carefully mixed and processed into tablets. 
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Example 6 

Capsules, each dosed at 0.200 g and containing 20 mg of the 
active substance can be prepared. 
Composition for 500 capsules: 

■ 3- L( 5 ' -amino-3 ' -indolyl )raethylenel - 
2-oxindole 
Lactose 

80 g 

Corn starch 

5 g 

Magnesium stearate 

.. ' , 5 g 

This formulation is. encapsulated in two-piece hart gelatin 
capsules and dosed at 0.200 g for each capsule. 
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CLAIMS 

1« A compound of formula (I) 
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(I) 



wherein 

R 

R is a. group — CH— • 



In which 

R4 is hydrogen, hydroxy. C^-Cg alkoxy; Cg-Cg alkanoyloxy. 
carboxy, nltro or NHR, wherein R is hydrogen or C -C 

alkyl; 

Rg is hydrogen, C^-Cg alkyl or halogen; and 
Rg is hydrogen or C^-Cg alkyl; 
n is zero, 1 or 2; 

is hydrogen. C^-Cg alkyl or C^-Cg alkanoyl; 
Rg is hydrogen, C^-Cg alkyl, halogen, cyano, earboxyl, nitro 

or -NHR^ in which R^ is as defined above; 
R3 is hydrogen. c^-Cg alkyl or Cg-Cg alkanoyl; and 
the pharmaceutical ly acceptable salts thereof; and %iherein, 
when, at the same time, R^ is hydrogen, C^^-Cg alkyl. halog n 
or cyano and R^ is hydrogen, R^ and n being as defined above 
then at least one of R^, Rg and Rg is other than lyd ro gen. 
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2. A compound Of formula (I), according to claim 1. wherein 
R is as defined in claim i,R^ is hydroxy, 
amino, nitro or carboxy and R^ and R^ are hydrogen; 
Rj is hydrogen or C^-Cg alkyi; 
n is zero or 1; 

Rg is hydrogen, carboxy, amino or nitro; 

R3 is hydrogen; and the pharmaceutically acceptable salts 
thereof. 

3. A compound Of formula/l), according to claim 1. wherein 

R is as defined In claim 1, R^ is hydrov.amino or carboxy; and R 
and Rg are hydrogen; n is 0 or 1; R^ is hydrogen;, R^ is ^ 
hydrogen, amino or carboxy; R^ is hydrogen; and the pharma- 
ceutically acceptable salts thereof. 

4. A compound selected from the group consisting of the following 
Which. When appropriate, may be either 2- or E-diastereoisomen 
or Z,E-mixtures of said diastereoisomers: 

5-hydroxy-3- U 3 • -indolyl )me thyleneI-2-oxindole ; 
3- C( 5 • -carboxy-3 • -indolyl )methylenea -2-oxindole ; 
3- C( 5 • -amino-3 • -indolyl ) me thyleneJ-2-oxindole ; 
5-carboxy-3- C( 3 • -IndolyDme thylene] -2-Qxindole ; 
5-amino-3- 1( 3 • -indolyDmethylene] -2-oxindole ; 
5-hydroxy-3. C( 5' -hydroxy-3' -Indolyl )methylene]-2-oxlndole ; 
5-hydroxy-3- [( 7 • -hydroxy-3 • -indolyl )ine thylene] -2-oXindole 
3- C( 5 ; 7 • -dlhydroxy-3 ' -indolyl )ine thylene] -2-oxlndole ; 
5.amino-3- [( 5 • -hydrojqrrS • -indolyl )me thylene] -2-oxindole ; 
5-hydr xy-3-C( 5 •-amlno-3« -indolyl )Bethyl ne]-2- xind I ; 
5-carboxy-3- C( S • -hydroxy-3 • -Indolyl )methylen ] .2-oxlndole ; 
5-hydroxy-3-C(5'-carb xy-3 • -indolyl )ra thyl n ]-2- xindole; 
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5-aniino-3- C( 7 • -hydroxy-3 • -mdolyl )me thylene] -2-oxindole ; 

5-cirboxy-3- [( 7 • -hydroxy-3 • -indolyl)methylen J -2-oxlndoie ; 

5-ine thoxy-3- ^(5 • -methoxy-3 • -IndolyD-methylene] -2-oxlndole ; 

5-ace toxy-3- [( 5 • -ace toxy-3 • -indolyl )ne thylenej -2-oxindole ; 

3- C( 5 • -carboxy-3 • -indolyl )mc thylenej -2-oxindole ; 

3- C( 5 • -ainino-3 • -indolyl )ine thylenej -2-oxindole ; 

3- [(5 • -nltro-3' -indolyl )methylen] -2-oxindole ; 

3- [( 1 • -me thyl-3 • -indolyl )iBe thylen] -2-oxindole ; 

3- [(3 • -indolyl )niethylen3 -l-niethyl-2-oxindble , 

and, if the case, the pharnaceutically acceptable salts 

thei^of. 
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5. A process for the. preparation of a. compound of foraula (I), or 
a, phanaaceutically acceptable salt thereof, according to claim l, 
the process comprising the condensation of an aldehyde of 
formula (11) 

R. 




.(0R,)„ 



MI) 



wherein ' 

/^2' ^3 " are as defined in claia.l.vith a compound of 
formula (Hi) 
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20 




(III) 



wherein 
R 



25 



U, R5 and Rg are as defined in.clain 1 and. If desired, convert- 
ing a compound of formula (l) mto another compound of formu- 
la (I), and/or. if desired, converting a compound of formula 
(I) into a Pharmaceutlcally. acceptable salt thereof, and/or 

7. X conpound of fotMila (i, .ccMding to claim x „ , 
Pharmaceutlcally acceptable salt thereof, for a" a 
tyrosine kinase inhibitor. * 

8. A compound of fomnila (I) according to claii i 
Pharmaceutically acceptable salt thereof! for « anti' 
proliferative sjent. <"e »» an anti- 

S. A compound of formula (i) according to claim i 
Pharmaceutically acceptable salt ther.o , f or ' e as' al^i" 
cancer agent ct in the treatment of coronary art,.; ::se"se 

10. Products containing a compound of formula (i, „ . 
in Claim l, or a pharmaceutically acceptable salt thereoT 
and an additional antitumor agent as a combined prepirltio; 

h'lrar ' """" " ''^'^^"'^^^ 
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